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Balance Shoe For Tilt Windows 

Background of the Invention 

Proper ventilation has become a necessity both at home and in the workplace. Most 
commonly, a homeowner will require proper ventilation when painting a room or finishing a 
floor within his or her home. Ventilation, especially the ability to allow for a cross-breeze within 
the work area, will alleviate the build-up of toxic fiimes while allowing the paint or finish to dry 
quicker. 

Factories and construction sites are also in need of proper ventilation. Factories 
manufacture chemicals in extremely large quantities, and must prevent build-up of fumes. 
Construction sites are most always filled with dust and debris, which if inhaled, can be extremely 
hazardous to a worker's health. 

Many improvements in windows have occurred over the years, which have gone beyond 
simple vertical movement. Today, windows can be opened along a vertical axis, similar to 
opening a door. Also, windows can be extended off their frames, similar to opening a hatch on a 
boat. However, most of the improvements with windows have made use of a device in the 
channel of a window frame that allows the window sash to pivot. Thus, the window can be tilted 
outward from the top or bottom depending where the pivotable sash is placed. Also, these 
devices have allowed users to maintain a window in a tilted position. 

The use of a pivotable window sash has had many advantages. Windows can be easily 
replaced if the pane becomes cracked. Also, because they are easily removable, the windows can 
be taken out to be cleaned. Or, the window can be tilted and maintained in a fixed position for 
cleaning. 


U.S. Patent No. 4,610,108 discloses a device for maintaining a tilt-out window in a fixed 
position. However, the cam member which engages the window sash is very difficult to turn 
because of the great compressive force placed on it by the spring member. Also, the serrated 
portion of the spring member may strip the vinyl surface of the window channel if the window 
begins to slip, or force is placed on the window when it is in the tilted position. 

One type of pivotable sash balance brake or shoe is shown in United States Patent No. 
5,371,971. This patent relates to a lock where the pivot pin extends outwardly from the window 
sash. The sash balance brake is disposed within a track in the window frame and includes a cam 
rotatably disposed within an expandable housing. The pivot pin has a collar for lateral 
engagement with the cam to prevent the window frame from bowing away from the window 
sash, thereby maintaining the window frame substantially square. The cam in this lock is 
disposed within an expandable housing. The pivot pin is received by the U-shaped cavity of the 
cam, such that rotation of the pivot pin upon pivoting of the sashes rotates the cam, thereby 
expanding the expandable housing to thereby lock the housing in its place and in its respective 
track. The cam also has a solid circular covering corresponding generally to the shape of a side 
housing opening, which is also substantially circular. 

Another type of pivotable sash balance brake or shoe is found in Ashland's United States 
Patent No. 5,806,243. In this patent the sash balance brake assembly comprises a rotor having a 
rotor camming surface and being rotatable about a rotor axis. A slider body is placed in one of 
the channels for coupling to one of the sash balance assemblies. The slider body includes means 
for rotatably supporting the rotor such that the camming surface is directed outwardly towards 
the respective outer wall. A bolt is provided having a bolt camming surface in operative 
engagement with the rotor camming surface, such that rotation of the rotor moves the bolt along 
the rotor axis and into engagement with the outer wall. 


Summary of the Invention 


The present invention is concerned with a pivotable window sash. The shoe of the present 
invention has a locking take out and drop in feature. When the sash is tilted approximately 90 
degrees the whole sash can be taken out of the frame and readily dropped back in since the cam is 
in an open position in that configuration. When the sash is returned to a generally vertical 
position within the window frame, the "T" shaped pivot bars are locked in the cam of the shoes. 
This prevents the window from bowing out during transportation. The "T" shaped bars pull the 
window frame together through the cams of the shoe. 

The invention comprises a preferably rectangular balance shoe housing which fits 
into a window jamb channel. The balance shoe housing can be made out of any material, but 
preferably plastic is used so the device can move relatively frictionlessly within the channel. 

The balance shoe housing utilizes a pivot member with a preferably oval-shaped top 
portion. The bottom portion of the pivot member receives the head of a pivot bar whose other 
end is fixed to a window sash. Thus, when the window is tilted, the pivot bar forces the pivot 
member to rotate within the balance shoe housing. 

The window typically rides in a generally U-shapes channel, i.e., having a base section 
with a first end and a second end and two side sections extending from the same side of the base 
section. When the pivot member rotates, the oval-shaped top portion forces at least one side 
support member into the inner surface of the window jamb channel, i.e., one or both of the side 
sections. Thus, the side support member is under compressive force between the pivot member 
and window jamb channel when the pivot member rotates. This compressive force allows a user 
to tilt a window at any point along its vertical movement within the window frame. 


When the pivot member is rotated back, and the window has returned to a resting, vertical 
position, the side support member retracts and becomes generally flush with the surface of the 
balance shoe housing, i.e., does not interfere with the travel of the window as the window is 
raised and lowered. Thus, the window can easily be moved vertically within the frame and tilted 
at any point in its vertical movement. And, while the window is tilted, it will be held firmly in 
place by the side support member of the balance shoe. 

Brief Description of the Drawings 

Figure 1 is a bottom view of the balance shoe housing of the present invention. 
Figure 2 is a cross-sectional view of the balance shoe housing of the present invention. 
Figure 3 is a top view of the balance shoe housing of the present invention. 
Figure 4 is a side view of the balance shoe housing of the present invention. 
Figure 5 is a front view of the balance shoe housing of the present invention. 
Figure 6 is a bottom view of the pivot member of the present invention. 
Figure 7 is a cross-sectional view of the pivot member of the present invention. 
Figure 8 is a top view of the pivot member of the present invention. 
Figure 9 is a side view of the pivot member of the present invention. 
Figure 10 is a top view of the side support member of the present invention. 


Figure 1 1 is a side view of the side support member of the present invention. 

Figure 12 is a front view of the side support member of the present invention. 

Figure 1 3 is a front view of the stability member of the present invention. 

Figure 14 is a side view of the stability member of the present invention. 

Figure 15 is a back view of the stability member of the present invention. 

Detailed Description of the Drawings 

The present invention 10 is comprised of a balance shoe housing 1 1 which is preferably 
made of plastic, wood, metal or suitable material. The balance shoe 1 1 may be generally 
rectangular with a top surface 12, side surfaces 13 and 14, and a bottom surface 15. The balance 
shoe 1 1 also has a front outer surface 16 and a rear inner surface 17. The balance shoe is 
designed to fit in window jamb channels where the window sash normally rides vertically. The 
window jamb channels are generally U-shaped and receive the sides of the sash and hold them in 
place. 

The use of plastic for the balance shoe allows the balance shoe to move relatively 
frictionlessly within the jamb channel. The preferably rectangular design gives the window 
support as it slides and when it pivots. 

As seen in Figure 1, the rear inner surface and interior sidewalls 17a and 17b of 
balance shoe 1 1 have generally rectangular receiving means 18 which houses a stability member 
19. The receiving means has a deep surface 20 and a shallow surface 21. The receiving means 
also has a first slot 22 and a second slot 23, which facilitate in maintaining the stability member 
in a fixed position between sides 13 and 14 of the balance shoe housing 11. The stability 


member is preferably made of a material with a greater stiffness than the plastic of the balance 
shoe, such as for example stainless steel. 

The top surface 12 of the balance shoe housing 1 1 has a generally rectangular cut- 
out 24. However, the top edges 13 and 14a of side surfaces 13 and 14 are preferably continuous 
with the housing top edge 12a of top surface 12. 

In the center portion 25 A of the balance shoe housing 11, may be an opening, 
which can be a generally rectangular hole or opening 25. Hole 25 may extend entirely from front 
outer surface 16 to rear inner surface 17. Hole 25 may be any shape or depth that a manufacturer 
desires. 

In the lower portion 26 of the balance shoe housing is a second hole 27, which is 
generally circular. This hole 27 receives the pivot member 28. The pivot member will engage 
with a pivot bar that is fixed to the window sash. Side diagonal cuts 29 and 30, along with upper 
diagonal cut 3 1, can act as guides to direct the "T"-shaped head of the pivot bar to easily slide 
into pivot member 28. These cuts need not be diagonal as long as they provide a channel or 
space for the head of the pivot bar to be secured in the pivot member. 

Also, on the inner surface 17 of the balance shoe 1 1 are a pair of receiving 
channels 32 and 33. Receiving channels 32 and 33 allow the retaining arm 34 of the side support 
member 35 to move freely in a horizontal direction. The receiving channels are cut completely 
through the balance shoe. Thus, the retaining arm may be of any length to offer more support to 
the side support member. However, the channels need only be as deep as the retaining arm is 
long. There may be cut outs, 36 and 37 which are located on the rear inner surface 17 of the 
bottom portion 26 of the balance shoe housing 1 1 . These cut outs are not necessarily required to 
pierce the outer surface 16 of the balance shoe housing 11. Thus, these cuts may be of any depth 
or shape as long as they do not affect the functioning of the device. . 


As seen in Figure 3, hole 27 has a first ledge 38 and a second ledge 39. Side 
support member 35 rides along ledge 38, while pivot member 28 is placed in hole 27 and the 
pivot member rests on second ledge 39. Also, on front outer surface 16 are retaining means 40. 
Each channel is comprised of a first retaining means 41 and a second retaining means 42. 
Retaining means 41 and 42 guide side support member 35 when it is moving horizontally away 
and toward hole 27. The retaining means may be of any number so long as they hold the side 
support member in place while it is moving horizontally. Cut-outs 43, 44, 45 and 46 are also on 
the front outer surface 16 of balance shoe 11. These cut-outs are not required to pierce the rear 
inner surface 17 of the balance shoe housing. 

Each side surface 13 and 14 contains a generally rectangular cut-out 47 which is 
cut in a manner to house the side support member 35. 

As seen in Figure 8, pivot member 28 has a generally oval head portion 48. Head 
portion 48 is divided into four quadrants 49, 50, 51 and 52, which are separated by cross-member 
53. Cross member 53 only provides head portion 48 with additional support and may be any 
shape that accomplishes that function. The head portion may be any shape, as long as when the 
window is vertical, the side support members are flush with sides 13 and 14 of the balance shoe. 
And, when the window is pivoted, side support members are forced against the surface of the 
jamb channel by the rotation of the pivot member. Head wall 54 surrounds the four quadrants. 

Pivot member 28 also has a middle portion 55 and a lower portion 56, which are 
both generally circular. However, middle portion and lower portion have a generally rectangular 
cut out 57. Cut out 57 runs completely through middle portion 55, but only to an outer surface, 
of lower portion 56. Also, on middle portion 55 are diagonal cuts, 58 and 59 which facilitate 
engagement of the T-shaped head of the pivot bar, which fits into the cut-out 57 in the middle 
portion 55 of the pivot member 28. The cut out 57 need only be shaped to hold the head of the 
pivot bar in place when the window is tilted. Thus, if the head of the pivot bar is L-shaped, the 
cut out 57 need not run completely through the middle portion. 


At the back 60 of lower portion 56 opposite the opening 61 of cut out 57 is 
retaining tab 62. As seen in Figure 6, retaining tab 62 is preferably rectangular. The retaining 
tab 62 holds pivot member 28 in place in hole 27 of the balance shoe housing 1 1 . Thus, the pivot 
member 28 will be secured in hold 27 if a window sash is being pivoted or a window frame is 
attempting to be released from the balance shoe housing 1 1 . The retaining tab may be any size or 
shape, but need be small enough to fit through diagonal cuts 29 and 30 when the pivot member 
28 is being taken out of the balance shoe for replacement or cleaning. 

Side support member 35 is clearly shown in Figure 10. Side support member 35 
has an inner arcuate surface 63 which articulates with the oval head portion 48 of pivot member 
28. Thus, when the pivot member is rotated, the oval design forces the side support member 35 
into the inner surface of the window jamb channel. The compressive force generated by the oval 
head 48 pressing the side support member 35 into the inner surface of the window jamb channel 
allows the window to be locked into place at any position along its vertical frame when tilted. 

Side support member 35 has serrated surface 64, which frictionally engages the 
inner surface of the window jamb channel. Obviously, this surface 64 may be flat, as not 
serrated, or may have any raised pattern that will allow the side support member 35 to better 
engage the inner surface of the window jamb channel. 

The side support member 35 may extend a fixed distance away from the balance 
shoe housing 1 1 due to at least one retaining arm 34. Retaining arm 34 fits between retaining 
means 41 and 42. Thus, when the window is in a vertical position within the frame, retaining 
arm 34 is positioned up against retaining means 42; when, the window is tilted, the retaining arm 
34 moves horizontally until it is slopped by retaining means 41 . 

On both sides of the retaining arm 34 are depressions 65 and 66. These 
depressions maintain a space for retaining means 41 and 42. 


As seen in Figure 13, stability member 19 may have a generally rectangular shape. 
The bottom edge 67 of the stability member 19 fits into the deep surface 20 of the balance shoe 
housing 1 1. A second bottom edge 68 fits into the shallow surface 21 of the balance shoe 
housing 11. 

The stability member 19 has a pair of diagonal slots 69 and 70, and a middle slot 
71. These slots allow the balance shoe housing 1 1 to deform slightly due to compressive forces 
in the window jamb channel, which can result from settling of the house or any force placed on 
the window frame itself. It is noted that any number, sizes, or shaped slots may be used. 

Along side edges 72 and 73 of stability member 19 are retaining members 74 and 
75. When stability member 19 is placed in balance shoe housing 11, retaining members 74 and 
75 fit into slots 22 and 23. Similarly, the retaining means prevent the stability member from 
coming loose from the balance shoe housing. 


